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(54) Signal conversion method and 
video tape recorder employing the 
same method 

(57) In order to record a teletext signal 
using a dbmesticvideo tape recorder, 
the received teletext signal a, b is 
converted to a further signal c, d having 
a lower data transmission rate than that 
of the received teletext signal. The 
further signal is added to the video 
signal in the vertical blanking interval 
thereof and a clock signal correspond- 
ing to the lower rate is added to each 
horizontal line interval in which the 
further signal is added when the further 
signal is recorded. Preferably, a framing 
code corresponding to the lower rate is 
also added. A video tape recorder for 
carrying out this procedure includes a 
random access memory whose reading 
and writing operations are controlled to 
provide the rate reduction. 
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SPECIFICATION 

Signal conversion method and video tape recorder 
employing the same method 

5 

The present invention relates to a signal conversion 
method for preventing teletext signals from being 
deteriorated when they are recorded and repro- 
duced in video tape recorders for domestic use, and 

10 a video tape recorder employing such a signal 
conversion method; 

Video tape recorders (hereinafter referred to as a 
"VTR") for domestic use have poorer signal-to-noise 
ratios and frequency characteristics during record- 

15 ing and reproducing processes than those of VTRs 
used in broadcasting stations. For example, a 
domestic VTR has a frequency band curve as shown 
in Figure 1 of the accompanying drawings which is 
substantially flat up to as high as 1MHz, but the gain 

20 drops above 1 MHz and drops more than 20 dB at 
3MHz whereas the VTR for broadcasting use has a 
frequency band curve which is still substantially flat. 

For teletext broadcasting in Japan, 5.73 MHz( = 
364 fH, fH : horizontal synchronising frequency) has 

25 been assigned as a transmission clock frequency, 
and the maximum transmission frequency required 
for character signals is 2.86 MHz. When such signals 
are recorded and reproduced in a domestic VTR, 
reproduced output signals or teletext signals have a 

30 considerably low level and are largely distorted with 
a poor signal-to-noise ratio. Therefore, it is substan- 
tially impossible for such domestic VTRs to record 
and reproduce teletext signals due to attenuated 
signal levels at such a frequency. 

35 It is an object of the present invention to prevent 
signals such as teletext signals from being deterio- 
rated when they are recorded and reproduced in 
VTRs. 

According to a signal conversion method of the 

40 present invention, a teletext signal is extracted from 
a composite image signal of a base band on 
reception of broadcast signal, and is converted into a 
teletext signal having a lower transmission rate than 
a normal transmission rate. The teletext signal is 

45 then divided into signals which are added to some 
horizontal lines in a vertical blanking interval of the 
video signal. When the signals are added, a clock 
signal which corresponds to the teletext signal of the 
slower rate is added to the signal in each horizontal 

50 line. When the teletext signal is to be reproduced, 
the signal is converted back into the teletext signal at 
the normal rate to emply signals added to a repro- 
duced video signal as a video signal output. 
A video tape recorder according to the present 

55 invention comprises a gate circuit for extracting a 
teletext signal from a vertical blanking interval a 
composite video signal obtained by demodulating a 
received broadcast signal, a random-access mem- 
ory, and a control signal generator for generating a 

60 control signal for controlling reading and writing 
operations of the random-access memory. The con- 
trol signal is generated from a clock signal contained 
in the teletext signal and a synchronising signal of 
the video signal. In a recording mode, the control 

65 signal is written into the memory at a normal 



transmission rat and read out of the memory at a 
rate lower than the normal transmission rate, and an 
obtained teletext signal is recorded on a recording 
medium while being added in the vertical blanking 

70 interval of the original video signal. In a playback 
mode, the teletext signal of the lower rate added in 
the vertical blacking interval of the video signal 
reproduced from the recording medium is extracted 
by the gate circuit, and a control signal is generated 

75 by the control signal generator based on a synchro- 
nising signal in the reprdduced^sighal and a clock 
signal in the teletext signal of the lower rate. The 
reproduced teletext signal is written into the mem- 
ory circuit and read put thereof at the normal 

80 transmission rate. The teletext signal thus obtained 
ts delivered as an output while being added in the 
vertical blanking interval of the reproduced video 
signal. 

The above and other features and advantages of 
85 the present invention will become more apparent 
from the following description when taken in con- 
junction with the accompanying drawings in which 
preferred embodiments of the present invention are 
shown by way of illustrative example. 
90 Figure 7 is a diagram showing difference frequen- 
cy characteristics of video signals recorded and 
reproduced by a VTR for domestic use and a 
sophisticated VTR for broadcasting or industrial use; 
Figure 2 is a block diagram of a VTR capable of 
95 recording and reproducing teletext signals accord- 
ing to the present invention; 

Figures 3, 4 and 5 are diagrams showing signal 
waveforms illustrative of conversion of character 
signals; 

100 Figure 6 \s a block diagram of an arrangement, 
different from that shown in Figure 2, for generating 
a clock signal; and 

Figures 7 and 8 are diagrams showing the wave- 
forms of converted character signals generated 

105 when recording and reproducing a plurality of 
teletext signals. 

Description of the preferred embodiments 

, As shown in Figure 2, a carrier television signal 

110 received by an antenna 1 is demodulated by a 

demodulator 2 into a composite video signal shown 
at a in Figure 3. The demodulated video signal is 
supplied to a synchronising separator 4 and gate 
circuits 7, 8 through a switch 3 for selecting record- 

115 ing and playback modes, the switch 3 having a 
recording contact R and a playback contact P. The 
synchronising separator 4 serves to extract a syn- 
chronising signal of a video signal shown at b in 
Figure 3 from the supplied composite video signal. 

120 The signals shown ata, b in Figure 3 are in the 
vicinity of the vertical blanking interval of an odd- 
numbered field, and a teletext signal is added 
anywhere between 10th H and 21st H in the vertical 
blanking interval (an even-numbered field, between 

125 273rd H and 284th H: H being one horizontal 

synchronising signal interval). A teletext signal is 
shown as being added to th 15th H. 

The synchronising signal produced by the syn- 
chronising separator 4 is applied to a vertical 

130 synchronising separator 5, a gate signal generator 
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20, and a control signal generator 26. 

The vertical synchronising separator 5 serves to 
extract a vertical synchronising signal from the 
synchronising signal and produces an output as 
5 shown at c in Figure 3. The output signal from the 
vertical synchronising separator 5 is applied to gate 
signal. generator 6, 20. 

The gate signal generator 6 produces a gate signal 
for producing the teletext signal from the composite 
1 0 video signal. The gate signal generator 6 comprises 
a moTi0stablernultivibrator, for exampte?*fof* gener-^ 
ating a gate signal as illustrated at din Figure 3 by 
using the vertical synchronizing signal as a trigger 
signal. The gate signal is supplied to the gate signal 
15 7. The gate signal generator 6 also issues a gate 
signal having a polarity opposite to that of the gate 
signal din Figure 3 to the gate circuit 8. Since the 
gate circuit 7 is supplied with the composite video 
signal containing the teletext signal from the demod- 

20 ulatbr2,thegate7 picks up the teletext signal only 
as shown at e in Figure 3 in response to the gate 
signal applied from the gate signal generator 6. The 
gate circuit 7 includes a clipping circuit for removing 
the synchronizing signal when the teletext signal is 

25 extracted from the video signal. 

Since the gate circuit 8 is fed with the gate signal 
of the opposite polarity, it produces the video signal 
only with the teletext signal removed therefrom. The. 
tel text signal issued from the gate circuit 7 is stored 

30 temporarily in a random-access memory (hereinaf- 
ter referred to as a "RAM") 27 which is supplied with 
a control signal such as an addressing signal from a 
control signal generator 26. 
The control signal generator 26 will now be 

35 described in detail. As shown at a, b in Figure 4, the 
teletext signal is composed of a header part and an 
information data part. The header part has a clock 
run-in (CR) signal, a f raming code (FC), a service 
identification and interrupt control (SI/IN) signal, and 

40 a data identification (Dl) code. A clock serving as a 
reference for reading data must be generated from 
the clock run-in signal. 

The control signal for the RAM 27 is generated on 
the basis of the clock run-in sfgnaL 

45 The clock run-in signal is extracted by a gate circuit 
21 from the teletext signal issued from the gate 
-^circuit 7. A gate signal is issued from the gate signal 
generator 20 to the gate circuit 21 . Since the gate 
signal generator 20 is supplied with the synchroniz- 

50 ing signal from the synchronizing separator 4 and 
the vertical synchronizing signal from the vertical 
synchronizing separator 5, the gate signal generator 
20 produces the gate signal as shown at b in Figure 5 
base"d on the supplied signals. Figure 5a shows on 

55 an enlarged scale a signal portion of the signal 
illustrat d in Figure 2a which contains the teletext 
signal. The gate circuit 21 is thus responsive to the 
gate signal for generating the clock run-in signal as 
shown ate, d in Figure 5. As shown at d in FigureB, 

60 the clock run-in signal is composed of eight pulses. 
The clock signal has a frequency twice that of the 
clock run-in signal. Therefore, the clock run-in signal 
is equivalent to a data signal representative of 
"1010101010101010", and the clock signal for read- 

65 ing such a data signal must be in the form as shown 



at e in Figure 5. Therefore, the clock run-in signal 
shown at d in Figure 5 forms the basis for generating 
the clock signal illustrated at e in Figure 5: > 
An arrangement for producing such clock signal 
70 will be described. The clock run-in signal generated 
from the gate circuit 21 is applied to divide-by-2 
frequency divider 22 which generates a signal ■ 
having a period twice that of the signal shown at d in 
Figure 5. The signal generated by the frequency 
75 divider 22 is fed via a contact R of a switch 23 to a 
phase comparator 24 Supplied with a signal^rS^! :> r 
duced by reducing the frequency of an output from a 
voltage-controlled oscillator 25 to 1/4. More specific- 
ally, the output from the voltage-controlled oscillator 
80 25 is delivered through two divide-by-2 frequency 
dividers 28, 29 sp that the frequency will; be reduced 
to 1/4. The frequency-divided output is brought into 
phase with the clock run-in signal by a phase 
adjuster 30, so that the clock signal will be generated 
85 by the voltage-controlled oscillator 25, because, 
provided the clock signal has a f requency fc, the 
frequency of the clock run-in signal is 1/2 fc, and the 
signal from the divided-by-2 frequency divider 22 
has a frequency 1/4 fc. 
90 Though the signal entering the phase comparator 
24 is composed of four pulses, the phase can be 
m a i nta i ned at co n sta nt f o r a n i nterva I of seve ra I Hs ; 
by holding an error signal produced thereby. While 
in the illustrated embodiment a PLL (Phase-Locked 
95 Loop) circuit 33 is employed, a circuit arrangement 
shown in Figure 6 may equally be utilized. 

Input and output signals applied to and produced 
from circuits enclosed by the dot-andrdash lines in 
Figures 2 and 6 are remain the same. The signals 
100 applied to and issued from the terminals denoted by 
the identical letters are identical. The circuit arrange- 
ment shown in Figure 6 will be described. The clock; 
run-in signal is applied through the terminal A to a 
period measuring circuit 35, which is supplied from a 
105 clock generator 34 with a clock signal having a r 
frequency several hundreds higher than that of the 
clock run-in signal for keeping any error in period 
measurement down to 1 % or below. The measuring, 
accuracy may be increased by measuring all of the 
110 16 pulses ofthe clock run-in signal. The count of 
periods is then stored in a memory 36, and the 
stored count is set in a counter 37. The counter 37 
counts clock pulses from the clock generator 34, 
issues a pulse each time the count reaches a set 
115 value. Therefore, the counter 37 can produce a clock 
signal in synchronism with the clock run-in signal. A 
signal equal to the clock run-in signal can be 
produced by dividing the frequency of the clock 
signal from the counter 37 with a divide-by-2 
120 frequency divider 38, and a clock signal for recording 
(described later) can be generated by further divid- 
ing the frequency ofthe signal from the divide-by-2 
frequency divider 38 with another divide-by-2 fre- 
quency divider 39. 
1 25 The clock signal generated by the voltage- 
controlled oscillator 25 (Figure 2) or the counter 37 
(Figure 6) is applied to the control signal generator 
26, which is supplied with the clock run-in signal 
from the gate circuit 21, the synchr nizing signal 
130 from the synchronizing separator 4, and a sel cted 
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DC voltage from a switch 59 for selecting recording 
and playback modes. According to the illustrated 
embodiment, a DC voltage + B is applied to the 
control signal generator 26 from the switch 59 only 
5 in the recording mode. This is just for the sake of 
convenience, and the DC voltage + B may not be 
applied in the recording mode. The control signal 
generator 26 is also supplied with a signalobtained 
by frequency-dividing the clock signal with the 
10 divide-by-2 frequency divider 28. In response to the 
supplied si gna^ trre*cb ntro I signal generator 26 * 
generates a control signal for storing the teletext 
signal shown ate in Figure 3 into the RAM 27 by 
utiizing the clock signal from the voltage-controlled 
15 oscillator 25 and the clock run-in signal serving as a 
head signal for the signal storing operation. The 
teletext signal stored in the RAM 27 is read out of the 
RAM 27 as a clock signal of low rate as shown at fin 
Figure 3, which is then added and recorded in the 
20 vertical blanking interval as illustrated at g in Figure 
3. In the embodiment, the signal that has been on 
one line is expended into signals on two lines which 
are added as shown at g in Figure 3. The signal is 
read out of the RAM 27 at a rate half the speed at 
25 which the signal has been stored into the RAM 27. 
As illustrated in Figures 4 at a and 6/ the teletext 
signal is also composed of data of 37 bytes. There 
are various methods available for expanding the 
data on a time basis for two blocks. Figure 4 shows 
30 one example of such expansion method. The clock 
run-in (CR) signal and the framing-code <FC) do hot 
constitute data, and the remaining signal part of 34 
bytes is the necessary information data; By dividing 
this information data into halves, each data half 
35 contains 17 bytes. To the head of each 17-byte data, 
there are added a clock run-in (CR) signal and a 
framing code (FR) signal which are newly produced 
and of 1.5 bytes as shown in Figure 4 at e, d. Thus, a ' 
teletext signal is generated which has the same time 
40 interval as that of the original teletext signal, with the 
frequency being half that of the I atten Therefore, the 
clock signal for reading the data out of the RAM 27 at 
a half rate can be produced from the output from the 
divide-by-2 frequency divider 28 and the synchroniz- 
45 ing signal. 

To the clock run-in signal and the framing code 
signal as shown at c, dm Figure 4 are added the 
signal obtained by reducing the frequency of the 
clock signal to 1/4 with the divide-by-2 frequency 
50 divider 29. The framing code is of four bits though it 
is composed of eight bits of 11100101 in the original 
teletext signal. Since the framing code is a code 
utilized within the VTR only, it may be the same as 
the clock signal or the original framing code may be 
55 divided into halves with a first line being 11 10 and a 
second line 0101. The clock run-in signal and the 
framing code signal are added to the frequency- 
divided signal from the divide-by-2 frequency divid- 
er 29 by a gate circuit 32, and then is mixed with a 
60 signal from the RAM 27 by a mixer 31. A gate signal 
for the gate circuit 32 is produced by the gate signal 
generator 20 and is longer by the framing code 
signal than the gate signal shown at b in Figure 5. 
Figure 5 shows at f a successive clock signal (output 
65 from the divide-by-2 frequency divider 29) which has 
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been frequency-divided into 1/4, and Figure 5 shows 
at g clock run-in signals and framing pulses em- 
ployed in the VTR in the recording mode. Figure 5 
shows a clock run-in signal and a framing pulse on 
70 an enlarged scale. An output from the mixer 31 is 
then delivered through a contact R of a stich 30 to a 
mixer 9. Since the mixer 9 is supplied with the video 
signal with no teletext signal from the gate circuit 8, 
the mixer 9 issues a signal shown at g in Figure 3 
75 (the signal g shown on an enlarged scale in Figure 5 
at /TThe i signal from the mixer 9 is delivered through 
a contact R of a switch 10 to a modulator 1 1 in which 
the signal is frequency-modulated. The frequency- 
modulated signal is then amplified by a recording 
80 amplifier 12, which issues an amplified signal . ; 
through a contact R of a switch 15 to a magnetic 
head 16 for being recorded on a magnetic tape 17. In 
reality, the VTR incorporates a rotary head for : 
recording the signal oh the magnetic tape 17. Since 
85 the present invention has no particular bearing on 
the rotary head, the mechanical parts in the VTR will 
not be described. ' 

A playback mode for playing back the magnetic 
tape 17 on which the video signal including the 
90 teletext signal will now be described. 

The video signal as reproduced by the magnetic 
head 16 is delivered through the switch 15, amplified 
by a playback amplifier 18, and applied to a dertiod- 
ulator 19. The demodulator 19 serves to demodulate 
95 the frequency-modulated signal and issues a signal 
which is the same as the recorded video signal (as 
shown atg in Figure 3). The demodulated signal is 
applied through the contact P of the switch 3 to the 
synchronizing separator 4 and the gate circuits 7, 8, 
1 00 which process the signal in the same manner as that 
in the recording mode. 

The signal contains a teletext signal having a low 
bit rate, which cannot be played back as a normal 
teletext signal on a television receiver having a 
105 teletext-signal-reception capability. 

In order for such a signal to be properly received 
by the television receiver, the signal must be con- 
verted into a teletext signal having a normal bit rate. 
A method of such such signal conversion will be 
110 described hereinbelow. 

Unlike the recording mode, the control signal 
generator 26 produces a writing control signal based 
on the frequency-divided signal from the divide-by-2 
frequency divider 28. The signal stored in the RAM 
115 27 is read out of the RAM 27 at the same rate as that 
of the original teletext signal as shown at /in Figure 
3. The teletext signal as read out of the RAM 27 is 
delivered through a contact P of the switch 30 to the 
mixer 9. Since the mixer 9 is fed with the video signal 
1 20 with no teletext signal from the gate circuit 8, the 
mixer 9 produces an output signal as shown at j in 
Figure 3. The signal from the mixer 9 is then 
delivered through the contact P of the switch 10 and 
an output amplifier 13 to an output terminal 14. A 
125 television receiver with a teletext-signal-reception 
capability is connected to the output terminal 1 4 for 
displaying an image based on the reproduced 
teletext signal. 
The control signal generator 26 will be described 
130 in greater detail. The signal for selecting the record- 
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ing mode R and the playback mod P is appli d to 
the control signal generator 26 for effecting the 
signal storage into the RAM 26, the signal storage for 
the signal reading, and the directing of the signal 
5 reading rate. More specifically, in the recording 
mode, the signal is stored on single line at a normal 
/character signal transmission rate, and thereafter 
read out over two lines at a rate half the normal 
character signal transmission speed. In the playback 

10 mode, the reproduced character signal is stored over 
two lines at a fate halfYKe normal character signal 
transmission speed, and read out at the normal 
character signal transmission speed. 
The framing code may be of a format peculiar to 

15 the VTR in the recording mode as described above. 
In the playback mode, however, the RAM 27 or other 
processing circuit is attached to produce the fore- 
going framing code, 11100101. Alternatively, 1110 
and 0101 may be recorded respectively on two lines, 

20 and they may be added together to produce a 
framing code. 

While in the foregoing embodiment the clock 
run-in signal and the framing code signal comprise 
1.5 bytes as desired. 

25 Figure 7 shows teletext signals added in 1 6th H 
and 17th H, and Figure 8 illustrates teletext signals 
added in 20th H and 21th H. The signals a through / 
shown ?n Figures 7 and 8 correspond respectively to 
those in Figure 3. When a plurality of teletext signals 

30 are added, the mixer 9 produces a signal shown at/ 
in Figures 7 and 8 in the playback mode. These 
teletext signals in the reproduced video signals are 
.positioned differently from those prior to being 
recorded. This is because the RAM needs storage 

35 and reading times. Such positional or phase differ- 
ences however do not affect the decoding of teletext 
signals in the television receiver. 

It is not determined in which lines (H) teletext 
signals will finally be incorporated. Two examples 

40 will be described. The example shown in Figure 7 
- indicates that teletext signals are incorporated in 
16th H and 17th H. By reducing the transmission 
speed by half in the recording mode by the method 
as shown in Figure 3, teletext signals are incorpo- 

45 rated in 18th, 19th, 20th, and 21st H, located at the 
end of a vertical blanking interval provided for by the 
standards. The character signals thus converted 
produce a video signal as shown at g in Figure 7 
.which will be recorded. The reproduced video 

50 signals remain the same as that shown at g in Figure 
7. If the reproduced character signals were con- 
verted into those having the original bit rate in the 
same manner as described above with reference to 
Figure 3, the teletext signals would be positioned in 

55 22nd and 23rd H in alignment with the video signal. 
To avoid this, the character multiplexing signals are 
brought into a next field. Figure 7 shows at/ the 
telextext signals in 277th and 278th H in an even- 
numbered field. Though the signals are delayed 

60 about 1 field from the original position, the delay will 
not be detected when the signals are decoded and 
displayed. 

Figure 8 shows at a that character signals are 
incorporated in 20th and 21st H. In this instance, no 
65 signal of low rate cannot be brought subsequently to 
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the 21st H in the recording mod , and henc the . 
signals are delayed into a next field as shown at£ g 
in Figure 8. Since these signals are reproduced in the 
same position; the original teletext signals are added 

70 in 283rd and 284th H in an even-numbered field. The 
1 -field delay caused at this time also poses no 
problem. Naturally, the character signals which have 
originally been in an even -numbered field are de- 
layed into a next succeeding odd-numbered field. 

75 The three examples including the example of 
Figure 3 Have been describedrSignals can be 
recorded at a much lower rate in instances wherein 
there are more programs and a lower rate is 
required. Various combinations can therefore be 

80 possible, but the principles remain the same as < 
described above, and such modifications are within 
the scope of the present invention. • . 

As described above, the signal frequency recorded 
is half that of the original signal. Since the video 

85 frequency currently proposed in the teletext broad- 
eating system is 2.86 MHz, as described above, its 
half frequency is 1 .43 MHz, which can sufficiently be 
recorded and reproduced on home VTR s without 
suffering from signal deterioration. 

90 A signal conversion method of the present inven- 
tion is capable of preventing teletext signals from v 
being deteriorated when they are to be recorded or 
reproduced on a small-size VTR for home use. The : 
teletext signals can be recorded and reproduced . 

95 with high fidelity by employing a simple memory 
circuit. By adding a special clock in the VTR; stable - 
ch a racte r signals can be transm ittetf i n the VTR. Any ; 
influence due to variations in the speed of the 
magnetic tape and the rotation of a motor in the VTR 
100 can also be eliminated. Thus, the present invention 
has many industrial advantages. 

CLAIMS 

105 1. A method of signal conversion comprising the 
steps of converting a received normal teletext signal 
A into a teletext signal B having a lower rate than a 
normal transmission speed, adding said teletext , 
signal B in a vertical blanking interval of a video 

110 signal, and adding a clock signal corresponding to 
said lower rate to each horizontal line in which said 
signal B is added when the signal B is to be recorded 
on a recording medium. 

2. A method according to claim 1, wherein a 
115 framing code corresponding to the lower rate is 

added to each horizontal line. 

3. A video tape recorder comprising means for 
converting a teletext signal contained in a composite 
video signal into a signal having a lower rate than a 

120 normal transmission rate, means for adding the 

converted signal in a vertical blanking interval of the 
video signal and recording the signal on a recording 
medium, means for converting the teletext signal of 
th lower rate contained in the video signal as 

1 25 reproduced from said recording medium into a 
signal having the normal transmission rate, and 
means for adding the last-mentioned converted 
signal in a vertical blanking interval of the repro- 
duced video signal to produce a video signal output. 

130 4. A video tape recorder comprising a gate circuit 
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for extracting a teletext signal added in a vertical 
blanking interval from a composite video signal of. a 
base band obtained by demodulating a received 
broadcast radio wave, a random-access memory, and 
5 a control signal generator for generating a control 
signal for controlling reading and writing operation 
of the random-access memory, the arrangement 
being such that the control signal is generated by 
said control signal generator from a clock signal 

10 contained in the teletext signal and a synchronizing 
signal of tKe video signal, that,Tn a recording rftdde, 
the control signal is written into said memoery at a 
normal transmission rate and read out of the 
memory at a rate lower than the normal transmis- 

15 sion rate, and an obtained teletext signal is recorded 
on a recording medium while being added in the . 
vertical blanking interval of the original video signal, 
and that, in a playback mode, the teletext signal of 
the lower rate added in the vertical blacking interval 

20 ofthe video signal reproduced from the recording 
medium is extracted by said gate circuit, and a 
control signal is generated by said control signal 
generator based on a synchronizing signal in the 
reproduced signal and a clock signal in the teletext 

25 signal of the lower rate> and the reproduced teletext 
signal is written into the memory and read out 
thereof at the normal transmission rate, the teletext 
signal thus obtained being delivered as an output 
while being added in the vertical blanking interval of 

30 the reproduced video signal. 
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